Nanostructured zinc oxide on silica surface: Preparation, physicochemical characterization and antimicrobial activity.
Zinc oxide nanoparticles were synthesized using two silica supports largely used in pharmaceutical field as excipients, Cab-O-Sil-H5 and Syloid 244 FP characterized by high surface area and different porosity. In order to evaluate the effects of different silica on nanoparticle chemical physical properties, composites (ZnO-SiO2) containing different amounts of ZnO nanoparticles were obtained and characterized by X-ray Powder Diffraction (XRPD), Transmission Electron Microscopy (TEM), Attenuated Transmission Reflectance (ATR), UV-vis spectroscopy and finally Photoluminescence (PL). Composites showed the presence of quite uniformly distributed zinc nanostructures on the silica surface with size in the range of 30-50 nm with an estimated specific surface area ranged from ca. 20 to 70 m2/g. The formation of a Zn-O-Si interface in ZnO-SiO2 was observed as well. Photoluminescence studies revealed that ZnO-SiO2 samples based on Cab-O-Sil present a higher contribution of oxygen vacancies per unit volume. Finally, the resulting composites were tested for antibacterial and antifungal activities. Whereas silica supports did not show any antibacterial and antifungal activities, most of the prepared composites, both with Cab-O-Sil-5H and Syloid 244 FP supports, resulted active against both bacteria and fungi. In particular the contingency analysis showed that the amount of zinc oxide in the composites was partly related to MIC results in bacteria (p = 0.059), whereas it showed an interesting p = 0.022 in yeast in the case of low amount of ZnO (10%). Thus, the described ZnO-SiO2 composites can be proposed for the preparation of both pharmaceutical formulations and medical disposals with antibacterial and antifungal activities.